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Listing of Claims : 

The following listing of claims will replace all prior versions and listings of claims 
in the application. 

Claims 1-13 (Canceled) 

Claim 14. (Currently Amended) A level measuring device op e rating with 
m i crowav e bursts , for producing a level value representative of a level in a vessel, said 
level measuring device operating with microwave bursts, comprising: 

a transceiver unit for generating a level-dependent intermediate-frequency signal 
by means of a transmit signal and a receive signal , said transmit sional bein o generated 
from a burst secuence : 

a transducer element which in operation couples transmitted microwaves waves: 
part i cu l arly pu l sed waves, into the vessel under control of the transmit signal and which 
converts echo waves reflected from the contents of the vessel into the receive signal; 
and 

a control unit with a volatile data memory for storing, at least temporarily, a finite 
sampling sequence currently representing the intermediate-frequency signal , wherein: 

a repetition rate of said transmit signal is set at a range above 1 MHz and a 
center frequency of said transmit signal is set at a range above 0.5 GHz, and 

a center freouencv of said intermediate-freouencv signal lies above 50 kHz . 

Claim 15. (Previously presented) The level measuring device as set forth in 
claim 14. which determines the level value by means of amplitude information derived 
from the sampling sequence. 

Claim 16. (Previously presented) The level measuring device as set forth in 
claim 14, which determines the level value by means of phase information derived from 
the sampling sequence. 
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Claim 17. (Previously presented) The level measuring device as set forth in 
claim 14. wherein the volatile data memory holds, at least temporarily, a first signal 
sequence, which represents a numerically performed multiplication of the sampling 
sequence by a digital sine-wave signal sequence. 

Claim 18. (Previously presented) The level measuring device as set forth in 
claim 17, wherein the volatile data memory holds, at least temporarily, a first 
quadrature-signal sequence, which represents a numerically performed 
downconversion of at least a portion of the first signal sequence. 

Claim 19. (Previously presented) The level measuring device as set forth in 
claim 18. wherein the volatile data memory holds, at least temporarily, a first average - 
value sequence, which serves in particular to generate the first quadrature - signal 
sequence. 

Claim 20. (Previously presented) The level measuring device as set forth in 
claim 14, wherein the volatile data memory holds, at least temporarily, a digital phase 
sequence which corresponds to a temporal phase variation of at least a portion of the 
intermediate - frequency signal. 

Claim 21 . (Previously presented) The level measuring device as set forth in 
claim 14. wherein the volatile data memory holds, at least temporarily, a digital 
envelope which represents a temporal amplitude variation of the intermediate - 
frequency signal. 

Claim 22. (Currently Amended) A level measuring device op e rat i ng w i th 
m i crowav e s, part i cu l ar l y w i th m i crowav e bursts , for producing a level value 
representative of a level in a vessel, said level measuring device operating with 
microwave bursts, comprising: 

a transceiver unit for generating a level-dependent intermediate-frequency signal 
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by means of a transmit signal and a receive signal; 

a transducer element which in operation couples waves, part i cu l ar l y puls e d 
waves: into the vessel under control of the transmit signal and which converts echo 
waves reflected from the contents of the vessel into the receive signal; and 

a control unit with a volatile data memor y, said volatile data memorv for storing, 
at least temporarily, a d i g i tal phas e s e qu e nce wh i ch r e pr e s e nts a normal i zat i on of the 
i nt e rm e d i at e -fr e qu e ncy s i gna l to an ampl i tud e variat i on of th e int e rm e d i at e ^frequ e ncy 
s i gna l and wh i ch corr e sponds to a t e mpora l phas e variat i on of the i nt e rm e d i at e 
fr e qu e ncy signa l finite sampling sequence currently representing the intermediate- 
frequency signal, a first signal sequence, which represents a numerically performed 
multiplication of the sampling sequence by a digital sine-wave signal seouence, and a 
second signal seguence. which represents a numerically performed multiplication of the 
sampling sequence by a digital cosine-wave signal sequence . 

Claim 23. (Previously presented) The level measuring device as set forth in 
claim 22. which comprises a logarithmic amplifier for the intemiediate-frequency signal. 

Claim 24. (Previously presented) The level measuring device as set forth in 
claim 17, wherein the volatile data memory holds, at least temporarily, a second signal 
sequence, which represents a numerically performed multiplication of the sampling 
sequence by a digital cosine-wave signal sequence. 

Claim 25. (Currently Amended) The level measuring device as set forth in 
claim 1 8, wherein the volatile data memory holds, at least temporarily, a second signal 
sequence, which represents a numerically performed multiplication of the sampling 
sequence by a digital cosine-wave signal sequence, and wherein the volatile data 
memorv holds, at least temporarily, holds a second quadrature - signal sequence, which 
represents a numerically performed downconversion of at least a portion of the second 
signal sequence. 
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Claim 26. (Currently Amended) The level measuring device as set forth in 
claim 24. wherein the volatile data memory holds, at least temporarily, a second 
quadrature - signal sequence, which represents a numerically performed 
downconversion of at least a portion of the second signal sequence. 

Claim 27. (Previously presented) The level measuring device as set forth in 
claim 19, wherein the volatile data memory holds, at least temporarily, a second 
average-value sequence, which serves in particular to generate the second quadrature- 
signal sequence and represents a variation of a time average of at least a portion of the 
second signal sequence. 

Claim 28. (Previously presented) The level measuring device as claimed in 
claim 14. wherein the transducer element couples pulsed waves into the vessel. 

Claim 29. (Previously presented) the level measuring device as claimed in 
claim 14, wherein the transmit signal is a burst sequence having a center frequency 
lying in a range between 0.5 GHz and 30 GHz. 

Claim 30. (Previously presented) The level measuring device as claimed in 
claim 14, wherein the transmit signal is a burst sequence having a center frequency 
lying above 30 Ghz. 

Claim 31 . (Previously presented) The level measuring device as claimed in 
claim 14, wherein the transmit signal is a burst sequence having a repetition rate being 
set at a range between 1 MHz and 10 MHz. 

Claim 32. (Previously presented) The level measuring device as claimed in 
claim 14, wherein the transmit signal is a burst sequence having a repetition rate lying 
above 10 MHz. 
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Claim 33. (Previously presented) The level measuring device as set forth In 
claim 1 4, which comprises a logarithmic amplifier for the intemnediate-frequency signal. 

Claim 34. (Currently Amended) A level measuring device op e rat i ng with 
microwaves for producing a level value representative of a level in a vessel, said level 
measuring device operating with microwaves, comprising: 

a transceiver unit for generating a level-dependent intemnediate-frequency signal 
by means of a transmit signal and a receive signal; 

a transducer element coupling pulsed microwaves into the vessel under control 
of the transmit signal, and converting echo waves reflected from the contents of the 
vessel into the receive signal; and 

a control unit with a volatile data memory for storing, at least temporarily, a finite 
sampling sequence currently representing the intemiediate-frequency signal, wherein 

a repetition rate of said transmit signal is set at a rano e above 1 MHz and a 
center frequency of said transmit signal is set at a raoe abo ve 0.5 GHz, and 

a center frequency of said intermediate-frequencv signal lies a bove 50 kHz. 

Claim 35. (Previously presented) The level measuring device as set forth in 
claim 34, which determines the level value by means of amplitude infomriatlon derived 
from the sampling sequence. 

Claim 36. (Previously presented) The level measuring device as set forth in 
claim 34, which detemiinesthe level value by means of phase information derived from 
the sampling sequence. 

Claim 37. (Previously presented) The level measuring device as set forth in 
claim 34, wherein the volatile data memory holds, at least temporarily, a first signal 
sequence representing a numerically perfomied multiplication of the sampling sequence 
by a digital sine-wave signal sequence. 
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Claim 38. (Previously presented) The level measuring device as set forth in 
claim 37. vi/herein the volatile data memory holds at least temporarily, a second signal 
sequence representing a numerically performed multiplication of the sampling sequence 
by a digital cosine-wave signal sequence. 

Claim 39. (Previously presented) The level measuring device as set forth in 
claim 37, wherein the volatile data memory holds, at least temporarily, a first 
quadrature-signal sequence, which represents a numerically performed 
downconversion of at least a portion of the first signal sequence. 

Claim 40. (Currently Amended) The level measuring device as set forth in 
claim 38. wherein the volatile data memory holds, at least temporarily a first 
quadrature-signal sequence, which represents a numericallv — performed 
downconversion of at least a portion of the first signal s equence, and wherein the 
volatile data memory holds, at least temoorarilv. a second quadrature-signal sequence, 
which represents a numerically performed downconversion of at least a portion of the 
second signal sequence. 

Claim 41 . (Currently Amended) The level measuring device as set forth in 
claim 39. wherein the volatile data memory holds, at least temporarily, a data record 
which corresponds to a phase of a data record of th e samp li ng sequ e nce and 
r e pr e sents a numerical d i v i sion of a data r ecord of the first quadrature-signal sequence 
by an ess e nt i al l y equa l -locus data record of the sec o nd quadrature-signa l sequence 
first guadrature-slgnal seguence. which represents a r eal part of said Intermediate- 
freouencv signal, and a second guadrature-slonal seg uence. which represents an 
imaginary part of said intermediate-freo uency signal. 

Claim 42. (Currently Amended) The level measuring device as set forth in 
claim 40, wherein the volatile data memory holds, at least temporarily, a data record 
which corresponds to a phase of a data record of the sampling sequence and 
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represents a numerical division of a data record [[of]] selected from the first quadrature - 
signal sequence by an essentially equa l ■ locuo data record [[of]l selected from the 
second quadrature - signal sequence , said data record selected from the first 
quadrature-signal sequence having an index of essential ly equal with an index of said 
data record selected from the second quad rature-siqnal sequences. 

Claim 43. (Currently Amended) The level measuring device as set forth in 
claim [[39]] 38 wherein the volatile data memory holds, at least temporarily, a firet 
average value sequence, which represents a variation of a time average of at least a 
portion of the first sional sequence and a second average-value sequence, which 
s e rv e s i n p articular to g enerate the second quadrature"Signa l sequence and wh i ch 
represents a variation of a time average of at least a portion of the second signal 
sequence. 

Claim 44. (Currently Amended) The level measuring device as set forth in 
claim [[40]] 43. wherein the first average-value seq uence serves to generate the first 
quadrature-signal sequence, and wherein the vo l atil e data m e m o ry holds, at least 
t e mporar i ly, a second average - value sequence[[,]] which serves in particular to 
generate the second quadrature - signal sequence and which reprcscnta a variation of 
a time av e rag e of at l e ast a portion of th e second s i gnal sequence . 

Claim 45. (Previously presented) The level measuring device as set forth in 
claim 34, wherein the volatile data memory holds, at least temporarily, a first digital 
phase sequence which conresponds to a temporal phase variation of at least a portion 
of the intennediate-frequency signal. 

Claim 46. (Previously presented) The level measuring device as set forth in 
claim 45, wherein the volatile data memory holds, at least temporarily, a second digital 
phase sequence which corresponds to a temporal phase variation of at least a portion 
of the intermediate frequency signal. 



U.S. Pat. Appl. 10/712.005 



Claim 47. (Previously presented) The level measuring device as set forth in 
claim 34, wherein the volatile data memory holds, at least temporarily, a digital 
envelope representing a temporal amplitude variation of the intermediate-frequency 
signal. 

Claim 48. (Previously presented) The level measuring device as claimed in 
claim 34 wherein the transducer element couples pulsed waves into the vessel. 

Claim 49. (Previously presented) The level measuring device as claimed in 
claim. 34 wherein the transmit signal is a burst sequence having a center frequency and 
a repetition rate. 

Claim 50. (Previously presented) The level measuring device as set forth in 
claim 34, which comprises a logarithmic amplifier for the intemiediate-frequency signal. 

Claim 51. (Previously presented) The level measuring device as claimed in 
claim 34, wherein the transmit signal is a burst sequence having a center frequency 
lying in a range between 0.5 GHz and 30 GHz. 

Claim 52. (Previously presented) The level measuring device as claimed in 
claim 34 wherein the transmit signal is a burst sequence having a center frequency lying 
above 30 GHz. 

Claim 53. (Previously presented) The level measuring device as claimed in 
claim 34 , wherein the transmit signal is a burst sequence having a repetition rate being 
set at a range between 1 MHz and 10 MHz. 

Claim 54. (Previously presented) The level measuring device as set forth in 
claim 34, wherein the transmit signal is a burst sequence having a repetition rate lying 
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above 10 MHz. 

Claim 55. (Currently Amended) The level measuring device as set forth in 
claim 34. which wherein the transceiver unit comprises a lo gar i thm i c ampl i fier for mixer 
delivering the intermediate - frequency signal. 

Claim 56. (Currently Amended) A level measuring device operating with 
microwaves for producing a level value representative of a level in a vessel, said level 
measuring device comprising: 

a transceiver unitfor generating a level-dependent intemiediate-frequency signal 
by means of a transmit signal and a receive signal, said transmit signal is a sequence 
of coh e rent bursts having a predetermined center frequency and a predetennined 
repetition rate, said intermediate-frequency signal having a center frequency 
corresponding vnth said center frequency of said transit signal; 

a transducer element coupling pulsed microwaves into the vessel under control 
of the transmit signal, and converting echo waves reflected from the contents of the 
vessel into the receive signal; and 

a control unit with an analog-to-digital converter and with a digital level computer, 
said analog-to-digital converter being coupled to an output of the transceiver unit 
providing said intemiediate-frequency signal, and said analog-to-digital converter 
providing said digital level computer with a digital intemiediate-frequency signal . 

wherein the digital level computer derives said level value by using said digital 
intermediate frequency signal. 

Claim 57. (Previously presented) The level measuring device as claimed in 
claim 56, wherein the control unit comprises a volatile data memory for storage, at least 
temporarily, a finite sampling sequence cun-ently representing the intemnediate - 
frequency signal. 
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Claim 58. (Previously presented) The level measuring device as set forth in 
claim 56, which comprises a logarithmic amplifier for the intermediate-frequency signal 
generated by the transceiver unit, said logarithmic amplifier being coupled to said 
analog-to-digital converter. 

Claim 59. (Previously presented) The level measuring device as set forth in 
claim 25. wherein the volatile data memory holds, at least temporarily, a second 
average-value sequence, which serves in particular to generate the second quadrature- 
signal sequence and represents a variation of a time average of at least a portion of the 
second signal sequence. 

Claim 60. (Previously presented) The level measuring device as set forth in 
claim 25, wherein the volatile data memory holds, at least temporarily, a data record 
which conresponds to a phase of a data record of the sampling sequence and 
represents a numerical division of a data record of the first quadrature-signal sequence 
by an essentially equal-locus data record of the second quadrature-signal sequence. 

Claim 61 . (Previously presented) The level measuring device as set forth in 
claim 14, further comprising: 

a communications unit for sending measuring data to a remote area. 

Claim 62. (Previously presented) The level measuring device as set forth in 
claim 14, wherein: 

said transceiver unit includes a mixer circuit which outputs an intemnediate - 
frequency signal for delivery to said control unit. 

63. (New) The level measuring device as set forth in claim 14 wherein the 
volatile data memory holds, at least temporarily, a first quadrature-signal sequence, 
which represents a real part of said intermediate-frequency signal, and a second 
quadrature-signal sequence, which represents a imaginary part of said 
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Intermediate-frequency signal. 

64. (New) The level measuring device as setforth In claim 14 which determines 
the level value by means of phase infomiation derived from the sampling sequence. 

65. (New) The level measuring device as setforth In claim 14 which detemiines 
the level value by means of amplitude infomiation derived from the sampling sequence. 

66. (New) The level measuring device as set forth in claim 14 which comprises 
a logarithmic amplifier for the intemnediate-frequency signal. 

67. (New) The level measuring device as set forth In claim 22 wherein a 
repetition rate of said transmit signal is set at a range above 1 MHz and a center 
frequency of said transmit signal is set at a range above 0.5 GHz and wherein a center 
frequency of said intermediate-frequency signal lies above 50 kHz. 

68. (New) The level measuring device as claimed in claim 67 wherein the 
repetition rate of said transmit signal is set at a range between 0.5 GHz and 30 GHz. 

69. (New) The level measuring device as claimed in claim 67 wherein the 
transmit signal is a burst sequence having a center frequency lying above 30 GHz. 

70. (New) The level measuring device as claimed in claim 67 wherein the 
center frequency of said transmit signal is set at a range between 1 MHz and 10 MHz. 

71 . (New) The level measuring device as claimed in claim 67 wherein the 
center frequency of said transmit signal is set at a range above 10 MHz. 

72. (New) A level measuring device for producing a level value representative 
of a level in a vessel said level measuring device operating with microwaves, and said 
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level measuring device comprising: 

a transceiver unit for generating a level-dependent intemiediate-frequency 
signal by means of a transmit signal and a receive signal; 

a transducer element which in operation couples pulsed waves into the vessel 
under control of the transmit signal and which converts echo waves reflected from 
contents of the vessel into the receive signal; and 

a control unit with a volatile data memory, said volatile data memory storing, at 
least temporarily, a finite sampling sequence currently representing the 
intermediate-frequency signal, a first quadrature-signal sequence, which represents a 
real part of said intemiediate-frequency signal, and a second quadrature-signal 
sequence, which represents a imaginary part of said intermediate-frequency signal. 

73. (New) The level measuring device as set forth in claim 72 wherein a 
repetition rate of said transmit signal is set at a range above 1 MHz and a center 
frequency of said transmit signal is set at a range above 0,5 GHz and wherein a center 
frequency of said intemiediate-frequency signal lies above 50 kHz. 

74. (New) The level measuring device as claimed in claim 72 wherein the 
repetition rate of said transmit signal is set at a range between 0.5 GHz and 30 GHz. 

75. (New) The level measuring device as claimed in claim 72 wherein the 
transmit signal is a burst sequence having a center frequency lying above 30 GHz. 

76. (New) The level measuring device as claimed in claim 72 wherein the 
center frequency of said transmit signal is set at a range between 1 MHz and 1 0 MHz. 

77. (New) The level measuring device as claimed in claim 72 wherein the 
center frequency of said transmit signal is set at a range above 10 MHz. 



-13- 



U.S. Pat. Appl. 10/712.005 

78. (New) A method for determining a level of contents in a vessel, said 
method comprising the steps of: 

mounting a level measuring device on said vessel, said level measuring device 
comprising a control unit, which includes a volatile data memory, a transducer element, 
said transducer element being adapted to couple microwaves into the vessel and said 
transducer element being adapted to receive microwaves reflected from said contents, 
a transceiver unit adapted to provide said control unit with a level-dependent 
intermediate-frequency signal; 

generating a transmit signal and transferring said transmit signal to said 
transducer element; 

using said transducer element to couple, under control of said transmit signal, 
pulsed microwaves into the vessel; 

receiving from said vessel echo waves, which correspond with said 
microwaves coupled Into the vessel, and using said transducer element to convert said 
echo waves into a receive signal; 

using said transmit signal and said receive signal to generate said 
level-dependent intermediate-frequency signal; 

digitizing said intermediate-frequency signal for generating a finite sampling 
sequence currently representing the intermediate-frequency signal, and storing said 
finite sampling sequence into said volatile data memory; 

deriving from said finite sampling sequence a first quadrature-signal sequence 
and a second quadrature-signal sequence, said first quadrature-signal sequence 
representing a real part of said intermediate-frequency signal, and said second 
quadrature-signal sequence representing an imaginary part of said 
intennediate-frequency signal; and 

using said first and second quadrature-signal sequences for generating a level 
value representative of said level to be determined. 

79. (New) The method as claimed in claim 78, wherein a repetition rate of said 
transmit signal is set at a range above 1 MHz and a center frequency of said transmit 
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signal is set at a range above 0,5 GHz. 

80. (New) The method as claimed in claim 79, wherein a center frequency of 
said intennediate-frequency signal lies above 50 kHz. 

81 . (New) The method as claimed in claim 78. further comprising steps of 
using said first and second quadrature-signal sequences for generating a digital 
envelop representing an amplitude variation of said intermediate-frequency signal, and 
using said digital envelop for generating said level value. 

82. (New) The method as claimed in claim 78, further comprising steps of 
using said first and second quadrature-signal sequences to generate a phase value 
representing a phase of said receive signal relative to said transmit signal and, and 
using said digital envelop for generating said level value. 
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